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Bacala  h denga  n menyebu  t nam Ta u ah nmu  , Di t a ela  h menciptaka  n manu is  a
ad r  i segumpa  l ad ra B .h acal ha  , da Tn uhanm  u la  h yan  g m ha  a mulia Y, an  g
meng aja  r manu is  a denga  n pena  , Di  a meng ja arka  n manu is a 
Ap  a yan t  g adi  k dike at huinya 
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aM k  a n ki ma  t tuh na m  u yan  g manaka  h yan  g kam  u dustaka ?n  
(Q  :S Ar-R ha man13) 
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hallA aY  
 uK lal  iu sem  au aw tk y u a  gn tela gne h ka  u ta idk rka  n m ne aj d  i aj la  n dih upk ,u  
ab hagiak  ,u se khid  u kulalu  i bers ma  a orang-ra y gn a  gn me bm erik  u sejut  a sema gn a  t da  n
p gne al ama  ,n da gne n ka  u ber  i tih ma  , pu it  h hi  aggn aw rna-war  an ya  gn inda  h dala  m
s te ia  p per aj lana  n dih upk  ,u kubersuj  du hid adapanm  ay u a ll ah  , E gn ka  u ber ki a  n ak  u
eseK mpata u n tn  ku b si  a s ma pa  i D  i ep gn huju  gn awa  l perjua gn ank geS .u al uP a j  i ab  ig
M  ay u A ll ah. 
 
A hl ma duli ll ah..A hl ma dul lli ah..A hl ma duli ll a ih ro bb ’li al ma in.. 
Suj  du s uy ku  r kukusem ab kh a  n kepad ma  u Tuha y n a  gn MahaA ug n n g a  n Mah  a Ti iggn  
Na  n Mah  a A id n l a  n Mah P a e yn aya  ,gn ata  s ta idk rm  u tela  h ka  u aj kid anak  u am n isu  a
ya  gn s ne an it as  a ber ikip r  , ber li m  ,u berima  n da  n bersaba  r dala  m m ne aj la  in ke dih upa  n
ini eS . rt  a lantuna  n hs ol awa  t beriri  gn sala  m p guggne a  h hat  i da  n ji aw  , m ne aj d  i
persem ab ha  n p  hune kerinduank  u pad  a sa  gn p ene ra  gn iala B h agind R a asulla  h
Muh amma S d WA . 
 
Lantuna  n Al-fa hit ah beriri  gn hs al awa  t dala  m hs ola kt  ,u kuselal  u berd  ao dala  m
s uy kurk  ,u kum une dn  ku memint  a teri  am kasi  h kepad ma  u kupersem ab hka  n kar  ay
kec li k u u tn  hayA ku da  n ubI k  u tercinta  , ya  gn selal  u ki  tu berd  ao sid epan aj  gn
perjuangank  u sert  a ta  k h ne it  ayn rebmem ik  u sebua  h sema gn at  , doa  , dor gno a n ,n aseha  t
da  n ka is  h s gniyas ert  a p ogne r ab na y n a  gn ta  k tergan kit an ,, hayA, ,.. ubI ..teri am la  h
bukt  i keci  l i  in se ab ga  i kad  o perjua gn ank u u tn  ku mem ab la  s sem  au p ogne r ab nanmu.  .
dala  m dih upm  u dem  i dih u kp  u kalia  n lki as  m ogne r ab nka  n s ge al  a Peras aa  n tanp  a
m negne a  l lelah  , dala  m lapa  r berjua  gn separ yn hu wa  a ih  aggn s ge alanny .a  . M aa kf a  n
anakm hayA u ,  , ubI  , am is  h s ja  a anand  a m uyne sa kh anmu 
 
dubI a  hayA n ... 
iT ad  a ka is  h d gniyas a  n k te ulusa c n int y a a  gn pa il  gn s  icu selai  n d hayA a .ukubI n  
eS tul  su hatim  u ub  , seari  f araha  n mu  .hay Do ma  u ha id rka  n ker hdi aa u n tn ukk  ,u
nasehatm  u memapa  h jalank  ,u ab hum  u tempa kt  u m yne andarka  n s ge al  a ker si auank  u
da  n se ab i  t d  ao tela  h mera gn k  lu id r ki  ,u Menuj  u har  i depa y n a c gn erah  , Ki  in ak  u
ber is mp  hu dit gne ah-t gne a  h pusaran ka il an  . Maka  , s bma u lt a  h ak  u anakm  u d  i depa  n
ip nt  u tempa  t di am  an dul  u anakm  u m cne i  mu ta gn anm  u da  n terimala  h keberha lis a  n
berwuj eg du la  r persembahank  u se ab ga  i bukt c i int  a da  n tand  a ab kitk u .. . 
 
D si etiap suj du ku dalam il m  a aw tk u mulai f aja r terbit ih aggn  terben ma ..seraya 
ta gn anku m ne adah”  .. ay  A ll a ay h  Rah am n y R a a ih ..m .Teri am ka is h ay  A ll a  h atas 
s ge ala izi n M  u Kau et mpa kt an aku id antara ked au  am la ki at M y u a  gn s te iap aw tk u 
ki hlas m ne aj gaku,  , m ne idid kku,,Membi bm i gn ku d gne an ab ki ,,Ya A ll a  h ber ki anlah 
ab lasan s te impal s uy r ag  if rda su  U tn ku  mereka dan aj uhkanlah mereka nanti dari 
panas ayn  s gne at h wa a api en rak .uM a . 
 
Teri am  ka is h dos ne  pembi bm i gn ku 
damahkoM .rI kapaB  nad ,cS.M ,nafrI  ,aniamsoR .rD ubI  iS.M ,.P.S  atas bi bm i gn an 
dan araha aynn  serta dosen-dos ne ku teri am  ka is h atas sem au  li m y u a gne gn kau ber ki an 
sem ago  m ne aj di berkah ab g ki u du in a dan a ihk rat. 
 
Sah aba t sah aba kt … u  
Tiada kat  a ucapan ka is h bersandi gn kan rindu u tn ku  para teman-
temanku .. Terimaka his eS .… m ago  persahabatan i in  abadi d  i dunia dan a ihk rat eS , rt  a
k cuu a kp an terima ka is h kepada sem au  hip ak ya  gn telahs udi mem ab ntu dan d  .ao
eK suks se an bukanlah suatu k nese a gn a  ,n bukan j agu  suatu ke ab ggn aa  ,n Ha ayn  suatu 
perjua gn an dalam m ggne apai sebu it r mu it arak eberha lis a …n  
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.I  NAULUHADNEP  
.1.1  ataL gnakaleB r  
( numitnem namanaT suvitas simucuC   hujut irad utas halas nakapurem )L
 niales aisenodnI id inatep helo nakayadidubid gnay amatu naruyas namanat sinej
.tamot nad ,sibuk ,gnatnek ,gnajnap gnacak ,iabac ,harem gnawab   kepsorP
ayadidub  umitnem n  iramegid kaynab numitnem anerak kiab tagnas aisenodnI id
.takaraysam helo   nad raseb halmuj malad ini satidomok padahret naatnimreP
 nalajes suret takgninem naka ini numitnem haub nahutubeK .nagnubmanisekreb
akianek ,kududnep halmuj nakianek nagned  takgnit ,takaraysam pudih farat n
 padahret takaraysam naradasek ayniggnit nikames nad takaraysam nakididnep
.)2102 ,oyojiW( izig ialin ayngnitnep  namanat SPB atad nakrasadreB   id numitnem
/not 56,11 72,01 48,9 utiay 6102 nad ,5102 ,4102 nuhat irad aisenodnI et ah  idajr
93,81 rasebes natakgninep .)6102 ,SPB( %  
 adap pukuc gnay tafsof naaidesretek ,numitnem itrepes misumes namanaT
.gnitnep tagnas halada nahubmutrep lawa pahat   nakapurem tafsof nakupumeP
k ,hanat malad tafsof naktakgninem kutnu ahasu utas halas anera   aynnaaidesretek
 ulrep aggnihes satabret gnay masam hanat adap aynsusuhk ,hanat malad id
 naaidesretek naktakgninem anug tafsof aimik kupup nahabmanep ayapu nakukalid
 kupup aparebeb nagned nakgnidnabid akiJ .)5002 ,haifanaH( hanat malad id tafsof
 kinagrona  nahubmutrep utnabmem tapad PST kupup ,nial gnay tafsof rebmus
P nagnudnak ikilimem anerak namanat 2O5  34 iapacnem ,iggnit hibel –  %54
 hanat adap tafsof arah rusnu naktakgninem kutnu nakanugid kiab hibel aggnihes
 hanat malad ek tural kutnu tilus ini PST ipatet ,tafsof arah rusnu niksim gnay
 .)5002 ,.kkd inatigsI( namanat helo paresid kutnu tilus aggnihes  
malad aimik kupup naanuggneP   sisod nad gnajnap gnay utkaw akgnaj
 emsinagroorkim hunubmem utiay ,namanat nad hanat kasurem tapad iggnit gnay
 ada gnay gnicac nad aggnares iagabreb hunubmem ,hanat malad taafnamreb gnay
ubminem tapad ,raka helo arah taz napareynep tabmahgnem ,hanat malad  nakl
 tabmahgnem tapad aynrihka adap nad ,iridnes uti namanat kutnu tikaynep
 lisah ihuragnepmem aggnihes nakitamem tapad nakhab nad namanat nahubmutrep
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 kupup naanuggnep ignarugnem kutnu arac utas halaS .)5002 ,onowruP( nenap
up nakanuggnem nagned halada PST .kinagro kup  
  nad arah isubirtnok nakirebmem tapad kinagro kupup naanuggneP
 halaS .hanat kinagro nahab padahret tujnal isisopmoked sesorp malad aynnanarep
s b halada kinagro kupup sinej uta .sopmokoi  b kupuP  lisah nakapurem sopmokoi
 nakupalep uata naiarugnep nuad itrepes habmil iagabreb irad - gnala ,imarej ,nuad -
 nainatrep irtsudni habmil nad atok habmil ,kanret narotok ,rupad habmil ,gnala
 emsinagroorkim nagned nakhabmatid aynnasopmognep sesorp malad gnay
002 ,monA( 8 .)  
ad hanat malad ek nakirebid gnay sopmokoiB  nagnutnuek nakirebmem tap
 adap arah nad ria taki ayad naktakgninem ,hanat rutkurts ikiabrepmem nial aratna
 nanakam nahab nakaideynem ,larenim nahab nakupalep sesorp utnabmem ,hanat
 nakigurem gnay emsinagroorkim satifitka naknurunem nad aborkim igab
airdnI( .)3002 ,in   sopmokoib nataubmep malad nakanugid gnay emsinagroorkiM
 turalep rumaj apureb halada aynsinej utas halas tafsof turalep aborkim halada
.tafsof  FPJ   adap setesimonitka nad iretkab nakgnidnabid mumitpo hubmut tapad
asam isidnok  m kkd gnitniG( ,.  )6002  . tafsof turalep rumaJ  id   halada aynaratna
 sulligrepsA  ,.ps amredohcirT   nad ,.ps muillicineP   .)5102 ,.kkd alamtaF( .ps
refsozir inuhgnep nawadnec aratnaiD   halada sulligrepsA   nakapurem .ps  rumaj
tapec hubmut tapad gnay  ,  nakayahabmem kadit namanat  nad   nakturalem tapad
tafsof  .)2102 ,ytaW(  
 tapad tafsof turalep rumaj nahabmanep nagned sopmokoib nataubmeP
 tafsof napareynep isneisife naktakgninem nad tafsof naaidesetek naktakgninem
nay sopmokoib kupup naanuggnep nagned aggnihes ,kinagrona tafsof kupup irad  g
 kupup naanuggnep ignarugnem tapad tafsof turalep aborkim nagned habmatid
isanibmoK .)3102 ,itawatipsuP( %05 iapmas kinagrona tafsof  t  sopmokohcir
 ,takgninem nikames arah rusnu taubmem rofsof kupup nagned idap imarej
 nahabmanep anerak ,takgninem gnurednec ialedek namanat gnirek tareb aggnihes
 arah rusnu naktakgninem utnabmem rofsof kupup nagned idap imarej sopmokoib
susuhk ,hanat malad id .)6102 ,.kkd inajnA( P arah rusnu ayn  
 naitilenep nakukalem kutnu kiratret itilenep ,sataid nasalejnep nakrasadreB
 nataubmep malad nakanugid gnay tafsof turalep aborkim naktaafnamem nagned
3 
 
ib o lada nakukalid nigni gnay naitilenep aggnihes ,idap imarej sopmok nagned  ha  
luduj  buS“ s  PST isutit nagned  idaP imareJ sopmokoiB nairebmeP   padahret
( numitneM namanaT lisaH nad nahubmutreP suvitas simucuC  ”.)L  
 
.2.1  naitilenep naujuT  
:tukireb iagabes halada naitilenep irad naujuT  
.1  padahret kiabret gnay PST sisod iuhategnem kutnU   lisah nad nahubmutrep
.numitnem namanat  
.2   padahret kiabret gnay idap imarej sopmokoib sisod iuhategnem kutnU
 .numitnem namanat lisah nad nahubmutrep  
.3   aratna iskaretni iuhategnem kutnU p  sisod nad PST sisod nairebme
.idap imarej sopmokoib  
 
.3.1  naitilenep taafnaM  
:tukireb iagabes halada naitilenep irad taafnaM  
.1   padahret kiabret gnay PST sisod gnatnet isamrofni nakirebmem kutnU
.numitnem namanat lisah nad nahubmutrep  
.2   kiabret gnay sopmokoib sisod gnatnet isamrofni nakirebmem kutnU
manat  lisah nad nahubmutrep padahret .numitnem na  
.3   sisod nairebmep aratna iskaretni gnatnet isamrofni nakirebmem kutnU
.idap imarej sopmokoib sisod nad PST  
 
.4.1   sisetopiH  
 sisod naknurunem tapad idap imarej sopmokoib nairebmeP PST kupup  
.numitnem namanat lisah nad nahubmutrep padahret  
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.II  AKATSUP NAUAJNIT  
.1.2  numitneM namanaT mumU nauajniT  
( numitneM suvitas simucuC   gnay arutlukitroh namanat nakapurem ).L
 ilak amatrep numitnem namanaT .aidnI irad lasareb ayntapet ,aisA irad lasareb
aman nagned nagnunugep id nakumetid   nagned pirim elyor ihciwdrah simucuC
ajniN ,wollawS gnirpS itrepes gnarakes numitnem  .  hadus ini namanaT
dabareb kajes nakayadidubid - .aynamal daba   nakumetid aguj rail seiseps aparebeB
rdihobrak gnudnagnem gnay naruyas nakapurem numitneM .akirfA nad aniC id  ta
C nimativ naka ayak gnay haub nad  )4991 ,anamkuR(  tapad numitneM .
 gnay sinej alup kaynab numan ,kiport nad kiportbus haread id nakayadidubid
 id iskudorp ataD .hadner naratad id saul araces nakahasuid nad hubmut tapad
nad ,5102 ,4102 nuhat irad aisenodnI   ,SPB( ah/not 56,11 72,01 48,9 halada 6102
.)6102  
 :tukireb iagabes halada numitnem namanat isakifisalK mungeR  ,eatnalP :
ssalc ,eamrepsoignA :oisividbuS ,atyhpotamrepS :oisiviD si delytociD :  :odrO ,eano
atibrucuC ailimaF ,sel atibrucuC : eaec :suneG ,  simucuC  , cepS  :sei suvitas simucuC  
 g 001 rep numitnem adap tapadret gnay izig taz nagnudnaK .)3102 ,ulanaM( .L
 muislaK ,g 7,2 tardihobraK ,g 1,0 kameL ,g 7,o nietorP ,irolak 21 ygrene halada
 gm 3,0 1B nimatiV nad 0,8 C nimatiV ,gm 3,0 iseB ,gm 12 rofsoF ,gm 01
apuS( .)2102 ,otnayr  
misumes namanat kusamret numitneM   uata ralajnem tafisreb gnay
ilip kutnebreb gnay naaratnarep nagned tajnamem .  atres hasab ayngnataB
ukubreb - 05 iapacnem tapad namanat iggnit uata gnajnaP .ukub -  nad ,mc 052
gnabac -  isisid hubmut gnay ayngnabac  gnatab gnajnap ikilimem atres nuad iakgnat
5,0 aratna rasikreb -  nakhabmanem )3002( onoyhaC .)4991 ,anamkuR( retem 2
.gnaggnut raka ikilimem numitnem namanat awhab   hubmut ayngnaggnut rakA
namanat narakarep ,mc 02 ratikes namaladek iapmas hanat malad ek surul  
.hadner rutsketreb gnay hanat adap gnabmekreb nad hubmut tapad numitnem  
m kukelreb rabel numitnem nuaD e  adum uajih anrawreb ,lakgnad nad irajn
.aut uajih iapmas   ipatet ukubreb atres ,ugnal nad pades gnaruk amorareb aynnuaD
.)7002 ,onojranuS( majat kadit   nuad gnuju nad talub kutnebreb numitnem nuaD
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 nuad gnalut ikilimem ,sulah tagnas ulubreb ,igiregreb nad adnagreb gnicnur
gnabacreb nad piriynem - .paget nuad nakududek atres gnabac   nuadreb numitneM
sairavreb aynnuad kukel namaladek nad naruku ,kutneb ,laggnut  gnay nuad adaP .i
tudus nad melap nohop itrepes amil piriynem adum hisam -  .gnicnurem ayntudus
d lakgnap ipatet ,rulet talub iapureynem nuad nugnab kutnebmem aut nuaD  nua
 ,anepmuS( nakukel iaynupmem .)7002  
,laggnut nimalekreb tepmoret kutnebreb numitnem agnuB   ,utas hamureb
 .nohop utas malad hisam ipatet hasipret katelret aniteb agnub nad natnaj agnub
 atokham hawab id kakgnebmem gnay haub lakab iaynupmem aniteb agnuB
 kakgnebmem gnay naigab iaynupmem kadit natnaj agnub nakgnades ,agnub
,.kkd akliM(  .)7002  irkseD  sateirav numitnem namanat isp   araces 1F ycreM
.1 naripmaL adap tahilid tapad sakgnir  
 ,raseb pukuc ,aut pukuc gnay haub irad hilipid halet gnay numitnem hauB
 ,rubus gnay namanat irad lasareb atres tikaynep amah helo gnaresret kadit
 utiay hineb naaideynep mitnem haub nakraulek nad halebid gnay nu   irad aynijib
 gnay lotob malad napmisid ijib nad gnirek iapmas rumejid naidumek ,haub gnigad
.)9891 ,idajdraH( hisreb  B teirav numitnem hau  adap tahilid tapad 1F ycreM sa
G .1.2 rabma  
 
.1.2 rabmaG   sateiraV numitneM 1F ycreM  
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.2.2  numitneM namanaT hubmuT tarayS  
 ulrep gnay hubmut tarays utas halas idajnem nagnukgnil rotkaF
 nad ,ayahac ,ria ,uhus ,aidem itrepes ayadidub nakukalem malad nakitahrepid
5,5 aratna halada numitnem kutnu lamitpo gnay hanat namasameK .nababmelek -
5,6  hagnenem iapmas hadner naratad id manat id aynmumu numitnem namanaT .
002 ratikes naiggnitek nagned - .lpd m 008   iapacid tapad lamitpo nahubmutreP
 naruyaS namanaT ayadiduB tarotkeriD( lpd m 004 naiggnitek nagned nahal adap
.)8002 ,akamrafoiB nad  
ynrasad adaP  nahal kutnu nakanugid gnay hanat sinej aumes ripmah a
.numitnem imanatid kococ   satilauk nad iggnit gnay iskudorp naktapadnem kutnU
 kaynab ,rubmeg ,rubus gnay hanat nakhutubmem numitnem namanat kiab gnay
anegret kadit ,sumuh gnudnagnem n tna rasikreb Hp nad g 6 ara -  numaN .7
 5,7 nad laminim satab iagabes 5,5 iapmas hanat Hp adap narelot hisam numitnem
 nauggnag idajret naka 5,5 irad gnaruk hanat Hp adaP .lamiskam satab iagabes
 naka numitnem namanat nahubmutrep aggnihes raka helo arah rusnu napareynep
s ,uggnagret  naka numitnem namanat masam ulalret gnay hanat adap nakgnade
.)4991 ,anamkuR( sisorolk tikaynep atirednem  
 aradu uhus adap iggnit iskudorpreb nad hubmut numitnem namanaT
 02 aratna rasikreb oC-  23 o 72 lamitpo aradu uhus nagned ,C  o .C   irahatam ayahaC
nakapurem   ,numitnem namanat nahubmutrep malad gnitnep tagnas gnay rotkaf
 naayahacnep akij lamitpo nagned gnusgnalreb naka arah rusnu napareynep anerak
8 gnusgnalreb - .)3002 ,onoyhaC( irah/maj 21  
 kutnu numitnem namanat helo ikadehekid gnay aradu fitaler nababmeleK
ep 05 aratna aynnahubmutr - .%08   naknigniid gnay lamitpo najuh haruc aratnemeS
002 aratna -  kutnu kiab kadit iggnit ulalret gnay najuh haruC .nalub/mm 004
 hadus numitnem namanat taas adap hibelret ,numitnem namanat nahubmutrep
ay najuh haruc anerak agnubreb ialum  nakruguggnem kaynab naka iggnit gn
.)1002 ,anepmuS( tubesret numitnem agnub  
 
.3.2  iduB  D numitneM namanaT aya  
hakgnaL -  naiameynep itupilem numitnem namanat ayadidub hakgnal
 ,naarahilemep ,naiamesrep irad manat nahadnimep ,nahal nahalognep ,hineb
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 ,nasakgnamep nad naiskeleynep ,rija nairebmep nad natakignep ,nakupumep
.)3102 ,ulanaM( nenap nad ,tikaynep nad amah nailadnegnep  
.1.3.2  hanaT nahalogneP  
 utas halas nakapurem ,naruyas namanat kutnu amaturet hanat nahalogneP
h nagnares padahret nahagecnep nakadnit  kutnebreb gnay hanat malad amaH .ama
 naka raseb nanikgnumek nad naakumrep ek takgnaret gnopmopek uata avral
 anerak itam uata aggnares nakamep nial naweh uata gnurub asgnam idajnem
 hanat nahalognep nakukalid kadit alibapA .gnusgnal irahatam ranis anekret
ek  naka aynnailadnegnep aggnihes ,hanat malad id laggnit naka raseb nanikgnum
.)2002 ,otnatuS( tilus  
 ilak 2 nagned hanat nahalognep naukalrep )2102( ,.kkd hazmaH turuneM
 padahret kiabret gnay iskudorp nad nahubmutrep naklisahgnem nahalognep
emaid ,haub halmuj  namanat raka gnajnap nad ,haub tareb ,haub gnajnap ,haub ret
.numitnem   helorepid kiab hibel numitnem lisah )3102( ,.kkd kazarrudbA turuneM
 kiab hibel numitnem lisaH .mc 06 x mc 04 manat karaj naanuggnep adap
anat gnabulrep hineb 1 naanuggnep adap helorepid .m  
.2.3.2  naarahilemeP  
 nahisrebmep ,namariynep pukacnem numitnem namanat naarahilemeP
 nakukalid namariyneP .rija ek gnatab natakignep nad ,sanut nalipimep ,amlug
 gnay ria nakhutubmem tagnas numitnem anerak ,najuh nurut kadit akij irah paites
b anerak kaynab pukuc  .aynria radak iggnit nanimod hibel naklisahid gnay hau
 namanat nahubmutrep ihuragnepmem kadit raga nakukalid amlug nahisrebmeP
.numitnem  ga nakukalid rija ek gnatab natakigneP  rija ek ralajnem numitnem ra
nay  ,ulanaM( hanat ek ralajnem nakub ,taubid hadus g .)3102  
.3.3.2  rijA nairebmeP nad natakigneP  
3 rumureb namanat taas nakukalid rija nagnasameP -  kutnu TSH 7
 tabmarem gnay namanat ,aynlasaP .namanat tabmar sesorp nakhadumem
 naadaek aggnihes tikaynep nad amah gnaresret hadum naka hanat naakumrepid
 nup aynhaub kisif .)2102 ,alozanneiD nad utseR( gnaleb nad sulum kadit  
 
 
 
8 
 
.4.2   nakupumeP  
 amah nagnares nagned nagnubuhreb gnusgnal araces namanat nataheseK
 amah gnaresret hadum naka arah rusnu nagnarukek gnay namanaT .tikaynep nad
ibelreb gnay nakupumep aynkilabes ,tikaynep nad  namanat nakhadumem aguj nah
 ayad nakirebmem nahibelreb gnay kupup nairebmeP .tikaynep nad amah gnaresret
 ,raseb hibel gnabmekreb amah isalupop gnorodnem nad amah adap kirat
ahret hupar ipatet nahibelreb namanat nahubmutrep  ,otnasuS( amah nagnares pad
6102 .)  
nakrujnaid nakupumep ,)3102( nianrakluZ turuneM   namanat kutnu
f ,ah/gk 07 negortin halada numitnem 1 rofso k ,ah/gk 01 /gk 07 kaynabes muila  ah
 namanat gnililekesid hanat malad ek nakmanebid arac nagned nakirebid kutnu
.gnatab lakgnap irad mc 5 karaj nagned  M  nakpakgnugnem )0991( onodnabru
nahab nairebmep halada nakupumep awhab -  tapad raga hanat adap nahab
rusnu habmanem -  gnusgnal araces hanat nakulrepid gnay nanakam taz uata rusnu
.gnusgnal kadit uata   uata arahilemem kutnu naujutreb aynmumu adap nakupumeP
repmem  rubus ,tapec hibel hubmut tapad namanat aggnihes hanat narubusek ikiab
.tahes nad   nad gnalih gnay arah rusnu itnaggnem naujutreb nakupumeP
naaidesrep habmanem  namanat nakhutubid gnay arah rusnu   naktakgninem kutnu
.namanat utumnad iskudorp  usnu naaidesreteK r gnabmireb nad pakgnel gnay arah  
 nakutnenem gnay rotkaf nakapurem namanat helo paresid tapad gnay
,gnajnayN( namanat iskudorp nad nahubmutrep  .)3002  
 nahubmutrep kutnu gnitnep tagnas tafsof awhab nakataynem )2102( suroT
 namanat fitareneg nagnabmekrep nad .ijib nad agnub itrepes   rusnu irad isgnuF
utiay namanat adap tafsof arah   nahab ,haub nad agnub nakutnebmep kutnu
 nad adum raka nahubmutrep gnorodnem ,les gnidnid nad les itni nakutnebmep
,liforolk nakutnebmep ijib nakasamep  kutnu isgnufreb  ene natukgnagnep  lisah igr
.namanat malad emsilobatem  arah rusnu nagnarukek imalagnem namanat alibapA  
,lidrek ,nahubmutrep iskuder alajeg imalagnem naka akam ,tafsof   habureb nuad
,naharemek kaga aut   ugnu harem anrawreb nuad ipet nad gnatab ,gnabac adap
reb nual tabmal gnay  tapec nad licek kapmat haub adap ,gninuk idajnem habu
 raka nagnabmekrep atres ,lagag ijib nakutnebmep ,nakasamep adnunem ,gnatam
.sugab kadit  
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 adap pukuc gnay tafsof naaidesretek ,numitnem itrepes misumes namanaT
gnitnep tagnas halada nahubmutrep lawa pahat .  gnay namanat tafsof isakilpa idutS
hanat adap manatid -  ,)iggnit najuh haruc haread adap hanat( masam hanat
lekitrap helo paresid upmam )tafsofrepus itrepes( tural tafsof %09> nakkujnunem -
.hanat isbrosda skelpmok malad hanat lekitrap  purem tafsof nakupumeP  halas naka
 kutnu ahasu utas k ,hanat malad tafsof naktakgninem  id aynnaaidesretek anera
 nakukalid ulrep aggnihes satabret gnay masam hanat adap aynsusuhk ,hanat malad
tafsof aimik kupup nahabmanep ayapu   id tafsof naaidesretek naktakgninem anug
.hanat malad   tafsof rebmus kinagrona kupup aparebeb nagned nakgnidnabid akiJ
P nagnudnak ikilimem PST kupup ,nial gnay 2O5  34 iapacnem ,iggnit hibel –  %54
 hanat adap tafsof arah rusnu naktakgninem kutnu nakanugid kiab hibel aggnihes
fanaH( tafsof arah rusnu niksim gnay .)5002 ,hai  
 ikiabrepmem kutnu nakanugid gnay kinagrona tneirtun halada PST kupuP
 aynaimik sumuR .etahpsohp repus elpirt aynitra PST .nainatrep kutnu hanat arah
H(aC 2 OP 4 P radaK .) 2O5 ( of tafs 44 ratikes ini kupup ) - .%64  tafsoF   halas halada
nay arah rusnu utas  ucamem kutnu namanat sinej aumes helo nakhutubid tagnas g
 ,tauk nad tahes ,tabel hibel narakarep aggnihes namanat raka nagnabmekrep
 amah nagnares padahret nahat ayad naktakgninem aggnihes gnatab naktaugnem
nad tikaynep  m ,hobor okiser ignarugnem ebmep ucame  nad agnub nakutn
.)0102 ,ojdetuS(  tapec hibel nenap aggnihes ijib nakasamep  
 nakbabeynem tapad halada ini PST kupup nakanuggnem irad nahibeleK
 aynnagnatamep sesorp nad ,tapec hibel aynagnub nakutnebmep malad namanat
lem naka aynnuad atres ,tapec hibel naka  .natalkocek anrawreb nad rabe
pup nagnarukek imalagnem namanat akij nakgnadeS  PST ku  nakbabeynem naka
 naka aynnakana halmuj nad ,lidrek idajnem naka namanat irad nahubmutrep
 kkd ,.mikaH( paleg uajih anrawreb nad gnicnurem nuad atres ,tikides idajnem
.)6891  
 
.5.2  sopmokoiB  
 iagabreb irad nakupalep uata naiarugnep lisah nakapurem sopmokoiB
nuad itrepes habmil - gnala ,imarej ,nuad -  ,kanret narotok ,rupad habmil ,gnala
 aynnasopmognep sesorp malad gnay nainatrep irtsudni habmil nad atok habmil
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 ,kisif tafis ikiabrepmem tapad sopmokoiB .emsinagroorkim nagned nakhabmatid
 ,hanat emsinagroorkim satifitka naktakgninem itrepes hanat igoloib nad aimik
 rusnu aggnihes hanat tagerga ikiabrepmem nad orkam arah rusnu nakaideynem
gnukudnem kutnu aidesret arah  .namanat nahubmutrep   nagned iauses ini laH
aynem )7002( ijnaP nad itutsaidiW tapadnep sopmokoib nairebmep nakat   tapad
.hanat aimik nad kisif tafis ikiabrepmem  
 tapad hanat malad ek nakirebid gnay sopmokoib ,)3002( inairdnI turuneM
atna nagnutnuek nakirebmem  naktakgninem ,hanat rutkurts ikiabrepmem nial ar
 ,larenim nahab nakupalep sesorp utnabmem ,hanat adap arah nad ria taki ayad
 satifitka naknurunem nad aborkim igab nanakam nahab nakaideynem
 habmil utas halaS .nakigurem gnay emsinagroorkim pad gnay nainatrep  ta
b nakidajid .idap imarej halada sopmokoi  
 araces naktaafnamret muleb nad kaynab tagnas uaiR id idap imareJ
.inatep helo lamitpo  )1102( uaiR isnivorP kitsitatS tasuP nadaB   nakropalem
p iskudorp 0102 nuhat adap awhab ,475 halada uaiR isnivorp id ida g not 468  haba
 tapad gnay imarej not 5 naklisahgnem naka idap habag not 5 kaynabeS .gnirek
 .)0002 ,.kkd rawdI( hanat adap iS gk 004 nad S gk 52 ,P gk 5 ,N gk 03 habmanem  
,.kkd nashkI turuneM  nakatagnem )9002(   ini idap imarej habmil awhab
o araces naktaafnamid muleb  helo naktaafnamid idap imarej ini amales ,lamitp
02 ratikes sopmok kupup ,%22 ratikes kanret nakap iagabes inatep -  nad %92
 itrareb imarej rakabmeM .nakupmunep iradnihgnem kutnu rakabid aynasis
kgnades ,tubesret idap imarej malad ada gnay arah rusnu rakabmem  nagned na
 tubesret idap imarej akij ipateT .gnara idajnem asib aynah idap imarej rakabmem
.lisah nakianek nakirebmem asib naka akam naksopmokid akij  
 idap imarej awhab nakatagnem )0002( tsruhriaF nad nnamreboD turuneM
5,0 gnudnagnem - 70,0 ,N %8,0 - 21,0 % P2O5, 2,1 - K %7,1 2 4 nad O -  rusnU .iS %7
 isidnok ikiabrepmem kutnu anugreb tagnas urtsuj ini imarej helo ikilimid gnay
 gnay tubesret imarej akij halada igal aynsugab hibel gnay nad ,hubmut nagnukgnil
ek naksopmokid  tafis ikiabrepmem upmam hanat malad - b hanat tafis  tafis uti kia
.tubesret hanat irad igoloib tafis nad ,aimik ,kisif  
psuP b awhab nakpakgnugnem )6002( ati  hadum idap imarej sopmokoi
 kadit nad nagnukgnil hamar ,)niskot( nucar naklisahgnem kadit ,nakisakilpaid
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t igab taaafnamreb gnay nial emsinagro uggnaggnem  emsinagro amaturet namana
,.kkd aniflE turuneM .hanat malad id ada gnay  b )1102(  idap imarej sopmokoi
 rusnu gnudnagnem  gnay  45,0 nial aratna magareb pukuc – 7,0  03,0 ,negortin %4 – 
 %94,0 f nad rofso   39,0 – b isakilpa ,muilak %11,1  idap imarej sopmokoi
 tapad ,namanat igab arah rebmus iagabes isnetop nad gnaulep nakirebmem
.kinagrona kupup naiakamep nakenem  
d halada idap imarej sopmokoib irad naluggnueK  ikiabrepmem tapa
 naupmamek habmanem ,noitak rakut satisapak naktakgninem ,hanat rutkurts
a nahanem hanat .hanat igoloib nataigek naktakgninem nad ri  aguj kinagro kupuP  
.orkim rusnu naaidesretek naktakgninem tapad   kadit kinagro kupup uti nialeS
.)3002 ,ojomtA( nagnukgnil isulop naklubminem   idap imarej sopmokoib satilauK
idnabrep aynraseb helo nakutnetid tagnas  negortin nad nobrak halmuj aratna nagn
.)oitar N/C(   iggnit N/C akiJ t itrareb  anrupmes muleb idap imarej sopmokohcir
.gnarukreb idajnem ria taki ayad nakbabeynem nad aynnakupalep   satilauK
51 iapmas 21 arata N/C ikilimem akij halada kiab paggnaid gnay sopmok  
.)5002 ,nazivoN(  
02( imhaF t nairebmep awhab nakataynem )31  sisod nagned sopmokohcir
/g 02  gabylop  apalek tibib adap tibib nahubmutrep kutnu kiabret sisod nakapurem
02( nidusmayS .lawa natibibmep adap nalub 3 rumu adap tiwas  nakataynem )21
t nairebmep awhab ir g 57 sisod nagned idap imarej sopmokohc /  gabylop
 id tiwas apalek tibib adap kiab hibel gnay tibib nahubmutrep naklisahgnem
.amatu natibibmep  4102( ailemaK naitilenep lisaH  awhab naklupmiynem )
t nairebmep /g 05 sopmokohcir  gabylop  nahabmatrep naklisahgnem  tibib iggnit
.atsuboR ipok tibib adap kiabret  
ynem )4102( mihcaR turuneM t nairebmep awhab nakata  sopmokohcir
 05 sisod nagned idap imarej gabylop/g   tibib nahubmutrep naktakgninem tapad
( atsuboR ipok namanat  arohpenac aeffoC  sopmok nagned nakgnidnabid )erreiP
 naitilenep lisaH .aynnial t awhab nakataynem )7002( nawhcI  imarej sopmokohcir
 iabac iskudorp nad nahubmutrep naktakgninem tapad ah/not 02 sisod nagned idap
.harem   naitilenep turuneM ,.kkd nandA  5102( ) b kupup nairebmep okoi  sopm
 iggnit amaturet gnukgnak namanat nahubmutrep naktakgninem tapad idap imarej
.rages tareb nad nuad halmuj ,namanat  
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.6.2  )FPM( tafsoF turaleP aborkiM  
 gnay rofsof kupup halmuj nakbabeynem hadner gnay nakupumep isneisifE
takgninem nikames inatep helo nakirebid   naknurunem isnetopreb aggnihes
 ulrep aynnaanuggnep aggnihes masam hanat adap aynsusuhk nahal sativitkudorp
 nagnabmegneP nad raseB ialaB( itayah kupup naktaafnamem nagned ignarukid
.)8002 ,nainatreP nahaL ayadrebmuS  
 halas nakapurem tafsof turalep aborkiM  tapad gnay itayah kupup sinej utas
 aynhadner isatagnem tapad aggnihes ,kinagrona tafsof kupup nakisneisifegnem
.namanat tafsof isartnesnok naktakgninem nad ,hanat aidesret tafsof   naupmameK
ih ,isatpada ayad ,aborkim sinej irad gnutnagret magareb tagnas FPM  aggn
masa iskudorpmem malad naupmamek -  ,waletihW( mizne nad kinagro masa
.)0002  aborkiM   uata setesimonitka ,rumaj ,iretkab apureb tapad tafsof turalep
.rimahk  tafsof turalep rumaJ   nad iretkab nakgnidnabid mumitpo hubmut tapad
imonitka c asam isidnok adap sete  m kkd gnitniG( ,.   .)6002 tafsof turalep rumaJ  id  
halada aynaratna   sulligrepsA  ,.ps amredohcirT   nad ,.ps muillicineP   alamtaF( .ps
iD .)5102 ,.kkd   aratna rumaj  refsozir inuhgnep  sulligrepsA   nad .ps muillicineP   .ps
 nakapurem rumaj    ikilimem iuhatekid halet nad nakumetid mumu gnay
 sinej audek aggnihes ,tafsof nakturalem naupmamek rumaj    kutnu  isnetopreb ini
 satifitkudorp  naktakgninem  tapad  gnay  itayah kupup  iagabes  nakgnabmekid
 .)2102 ,ytaW( nainatrep  
tafsof turalep aborkiM   naakumrep ialum ,namanat narakarep ratikesid pudih
 nahab halmuj nagned natiakreb aynaadarebek ,mc 52 namaladek iapmas hanat
 .hanat malad aynsativitka atres isalupop ihuragnepmem naka gnay kinagro
 sigoloisif araces narakarep haread taked pudih gnay aborkiM  gnidnabid fitka hibel
kkd gnitniG( narakarep haread irad huaj pudih gnay aborkim ,.  .)6002   naupmameK
FPM   FPM ,emsinakem aparebeb iulalem namanat igab tafsof nakaideynem malad
masa nakiserkesnem -  masa ,tatesa masa ,tamrof masa aynlasim kinagro masa
 ,onowuY( taniskus masa nad taramuf masa ,talokilg masa ,tatkal masa ,tanoiporp
 .)8002 91( elooP nad hcnyL turuneM  tafsof nahaburep malad narepreb FPM ,)97
turalret kutneb idajnem , arac nagned   tafsof awaynes naturalek habugnem
o awaynes isasilarenim ,kinagrona tafsofohtro naksapelem nagned kinagr  ,
 les amsalpotorp ek noina nakaideynem gnay kinagrona tafsof habugnem
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ommi(  .kinagrona tafsof awaynes iskuder nad isadisko ,)isasilib  FPM sativitkA
 lisah nad nahubmutrep igab arah rusnu naaideynep kutnu naktaafnamid ulrep
.lamitpo gnay namanat   hanat aborkim isalupop natadapek nad sativitkA
 akisif isidnok nahaburep helo nakutnetid .hanat aimik nad   gnay namanat sineJ
 nad nagurumnoP( kinagro nahab ,nababmelek ,Hp ,hanat isirtun ,nakayadidubid
 zravrheM( nakparetid gnay ayadidub kinket atres ,)6002 ,ipoG a te l ,.  .)8002  
 tapad FPM nakhabmanem nagned kinagro kupup nataubmeP
 naktakgninem  malad ignarugnem nad hanat malad tafsof rusnu naaidesetek
.PST kupup naanuggnep   %05 isanibmok awhab nakatagnem )3102( ,itawatipsuP
 lortnok nagned atayn adebreb kadit tafsof turalep borkim+kinagrona tafsof kupup
m tubesret laH .)kinagrona tafsof kupup %001(  naanuggnep awhab nakkujnune
 naktakgninem tapad )tafsof turalep rumaj nad iretkab( tafsof turalep aborkim
titsbusnem aggnihes ,namanat igab tafsof naaidesretek  kupup naanuggnep isu
k ,kinagrona  tapad nahibelreb araces kinagrona kupup naanuggnep anera
kirebmem b gnay kapmad na  namanat nad hanat padahret kuru  ,otnawrasidA(
.)2002  
kkd noitusaN  ,.  nairebmep awhab nakataynem )4102( tafsof turalep rumaj  
 ,raka gnirek tareb ,kujat gnirek tareb ,namanat retemaid naktakgninem tapad
 napares  tafsof  adap ijib 001 tobob atres  apnat nakgnidnabid gnugaj namanat
 tubesret iskudorp nad nahubmutrep natakgnineP .tafsof turalep rumaj nairebmep
tafsof turalep rumaj naupmamek  nakkujnunem   gnay tafsof naktakgninem malad
 mizne iulalem namanat igab aidesret idajnem aidesret kadit esatafsof   gnay
awaynes helo takiret gnay tafsof naksutumem tapad gnay aynnaklisahid -  awaynes
 aguj FPJ nairebmeP .namanat helo tafsof napares naktakgninem aggnihes kinagro
tafsof turalep rumaj isalupop halmuj naktakgninem atayn huragnepreb  utas halas ,
umaj irad sinej halada tafsof turalep r  regin sulligrepsA . regin sulligrepsA  
 ,tafsof turalep rumaj nagnolog malad kusamret  gnay awaynes nakturalem -
 namanat igab aidesret gnay kutneb idajnem tural rakus gnay tafsof awaynes
.)3102 ,ahtrA(  
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.III  EDOTEM NAD IRETAM  
 
.1.3   nad tapmeT utkaW  
id nakukalid ini naitileneP   nad nainatreP satlukaF naabocrep nahal
.uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP   ini naitileneP
nagned iapmas teraM nalub ialum nakanaskalid  inuJ  .9102  
 
.2.3  talA nad nahaB  
tilenep malad nakanugid gnay nahaB  numitnem hineb halada ini nai
  irad helorepid gnay idap imarej sopmokoib  ,lios pot hanat ,1F ycreM sateirav
baL  igolomotnE ,igolotaP muirotaro  nainatreP satlukaF )MEP(igoloiborkiM nad
 nakanreteP nad uaiR AKSUS NIU  ,PST kupup ,  ,idap imarej sopmokoib kupup
adap nakanugid gnay talA .ria nad ,LCK kupup ,aerU kupup   ini naitilenep  halada
gabilop ,gnarap ,lukgnac   01 ,gk   ,naretem ,namariynep tala  satrek ,lebal  itsalp k  ,
,latigid nagnabmit   ,nagnabmit siraggnep ,aremak  nad  .silut tala  
 
.3.3  naitileneP nagnacnaR  
naitileneP  ( pakgneL kacA nagnacnaR nakanuggnem  ,lairotkaf )LAR
.rotkaf 2 nagned   utiay amatrep rotkaF PST kupup   nad naukalrep farat 3 nagned
 kupup utiay audek rotkaf b sopmokoi  .naukalrep farat 3 nagned  
 sisod :I rotkaF PST kupup  (T :utiay farat 3 irad iridret gnay )  
T1 )namanat/g 9,0( %52 sisod PST kupuP :  
T2 05 sisod PST kupuP : )namanat/g 8,1( %  
T3 )namanat/g 7,2( %57 sisod PST kupuP :  
sopmokoiB kupup sisod :II rotkaF   )B( :utiay farat 3 irad iridret gnay  
B1 namanat/g 52 sopmokoiB kupuP :  
B2  05 sopmokoiB kupuP : namanat/g  
B3 namanat/g 57 sopmokoiB kupuP :  
001 PST utiay lortnoK % 
 tinu latot aggnihes ,nagnalu ilak 8 kaynabes gnaluid naukalrep paiteS
 nagnutihrep araC .naabocrep tinu 08 kaynabes halada naktapadid gnay naabocrep
ripmaL adap tahilid tapad PST kupup sisod .2 na  
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naukalreP isanibmoK .1.3 lebaT  
 sisoD  
PST kupuP  
sopmokoiB sisoD  
B1 B2 B3 
T1 B1T 1 B1T 2 B1T 3 
T2 B2T 1 B2T 2 B2T 3 
T3 B3T 1 B3T 2 B3T 3 
%001 PST lortnoK  
 
.4.3  naitileneP naanaskaleP  
.1.4.3  nahaL napaisreP  
 laera naatarep ,nahisrebmep apureb ini naitilenep adap nahal napaisreP
hapmas ,rakuleb kames irad nahal ratikes -  arac nagned uyak nakudnug nad hapmas
natapmenep kutnu nakanugid gnay launam  ylop .gab  
.2.4.3  lebaL nairebmeP  
 lebal nairebmeP .aidem napaisrep mulebes nakukalid lebal nairebmeP
 kutnu halada lebal nairebmep naujuT .naukalrep sisod iauses nakirebid
gnisam adap nakirebid naka gnay naukalrep nakadebmem - .naukalrep gnisam  
.3.4.3  manaT aideM napaisreP  
alid manat aidem napaisreP  hadus gnay hanat libmagnem nagned nakuk
.gk 01 utiay nahutubek nagned iauses gnabmitid nad nakpaisid   hanat uti haleteS
 malad ek nakkusamid nad kupup naukalrep nakirebid gabylop   x 05 naruku nagned
.mc 04  
.4.4.3  kupuP naukalreP nairebmeP  
id kupup naukalep nairebmeP  nagned utiay ,manat mulebes irah 7 nakireb
arac  gnisam iauses PST kupup nakrupmacnem -  gnay hanat nagned sisod gnisam
 nagned rupmacret aynaumes aggnihes atarem araces kudaid nad nakpaisid hadus
nakrupmac uti haleteS .anrupmes  ned idap imarej sopmokoib kupup  gnisam nag – 
ek naukalrep irad sisod ½ gnisam   iapmas kudaid nad tubesret hanat malad
 nakukalid kupup naukalrep narupmacneP .anrupmes araces rupmacret aynaumes
 raulid gabylop  .)6102 ,.kkd inajnA(   3 rumureb numitnem namanat haleteS
okoib kupup irad ½ ,uggnim ek nakkusamid ilabmek imarej sopm   malad gabylop . 
.5.4.3  namananeP  
 malad ek nakkkusamid numitnem hineB ylop gab   irebid hadus gnay
d ,naukalrep  numitnem haleteS .numitnem hineb 2 manatid gabilop utas mala
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 5 ratikes iggnit ikilimem nad kiab nagned hubmut –  irad utas halas akam ,mc 6
 numitnem namanat utas naklaggninem nad gnaubid tubesret numitnem namanat
 nad amah nagnares irad sabeb nad kiab gnay nahubmutrep ikilimem gnay
.tikaynep  
.6.4.3  naarahilemeP  
.1  namariyneP  
 namariynep nakukalid akam namanat igab ria nahutubek ihunemem kutnU
 isidnok iauses robmeg nakanuggnem nagned irah eros nad igap adap irahes ilak 2
.namanat  
.2   nakupumeP  
 .lCK nad aerU kupup nakanuggnem nagned nakukalid nakupumeP
k kusamret kadit ini nakupumeP 003 nakirebid aeru kupuP .naukalrep malad e  
/g 2,7( ah/gk gabylop /g 4,2( ah/gk 001 nakirebid lCK kupup nakgnades ,) gabylop  .)
 manat haletes irah 5 utiay naisakilpagnep ilak 2 kaynabes nakukalid nakupumeP
bes namanat haletes irah 81 nad namanat/g 0,4 kaynabes .namanat/g 6,5 kayna  
.3  rijA nagnasameP  
 gnait uata rija utas gnasamem arac nagned nakukalid rija nagnasameP
 paites adap aggnaynep gabylop  raga namanat gnaponem kutnu naujutreb ini lah ,
gnasapid rijA .sugab gnay haub naklisahgnem nad kiab nagned hubmut tapad  
 isis adap gabylop  5 namanat rumu haletes - .TSH 7  
.4  tikayneP nad amaH nailadnegneP  
  nagnares tapadret alibapa nakukalid numitnem namanat adap nailadnegneP
amah  nad  amah kutnu halada nakanugid gnay aditkesnI .tikaynep   nad nuad talu
 adisitkesni naisakilpagneP .numitnem namanat gnareynem ganay haub talal
.ria/lm 2 sisod nagned namanat isidnok nagned iauses nakukalid   naanaskalep rulA
.4 naripmaL adap tahilid tapad sakgnir araces naitilenep  
.7.4.3  nenaP  
 tapad numitnem hauB 43 rumu ialum nenapid -  manat haletes irah 63
.)TSH(   narukureb gnay haub iric nagned iauses nenapid gnay numitnem hauB
.iauses aynnaruku gnay nupuata aut ulalret kadit nad sarek ,raseb pukuc   nenaP
.ilak 4 kaynabes nakukalid  
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.5.3  natamagneP retemaraP  
ay retemaraP :tukireb iagabes halada ini naitilenep malad itamaid naka gn  
.1  )iakgnat( remirP gnabaC halmuJ  
 numitnem namanat kaitek irad hubmut gnay gnabac halada remirp gnabaC
.amatu gnabac adap   rihka adap nakukalid remirp gnabac halmuj natamagneP
.natamagnep  
.2  nubreB rumU  )irah( ag  
 irah gnutihgnem arac nagned nakukalid agnubreb rumu natamagneP
.agnub nakraulegnem namanat aparebek  
.3  )irah( nenaP rumU  
 iapmas manatid numitnem namanat irad ialum gnutihid nenap rumU
 nad sarek ,raseb pukuc utiay ,nenap airetirk nakujnunem namanat  aut ulalret kadit
.iauses aynnaruku gnay nupuata  
.4  )haub( namanaT reP hauB halmuJ  
 namanat paites nakhalmujnem nagned gnutihid namanat rep haub halmuJ
enap irad .rihkaret nenap iapmas amatrep n  
.5  reP hauB toboB  B hau  )g(  
 haub gnabminem nagned gnutihid haub toboB gnisam adap -  gnisam
.rihkaret nenap nagned iapmas amatrep nenap irad namanat  
.6  reP hauB toboB  T )g( namana  
gnisam adap haub gnabminem nagned gnutihid haub toboB -  gnisam
.rihkaret nenap nagned iapmas amatrep nenap irad namanat  
.7  )mc( hauB gnajnaP  
 lakgnap irad rukugnem arac nagned nakukalid haub gnajnap narukugneP
.naretem nakanuggnem haub gnuju iapmas haub  
.8  hauB retemaiD  )mc(  
 adap utiay gnoros akgnaj nakanuggnem nagned rukuid haub retemaiD
.haub lakgnap irad nahagnetrep naigab  
.9  g( namanaT hasaB toboB ) 
 nagned utiay nenap haletes nakukalid namanat hasab tobob nagnabmineP
.namanat tubacnem  hanat irad ria nakanuggnem nagned nakhisrebid namanaT -
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.lepmenem gnay hanat  gnirekid uti haleteS .tinem 51 ± amales naknigna   namanaT
 nagned gnabmitid tapilid hadus gnay .latigid nagnabmit nakanuggnem  
.01  )g( namanaT gnireK toboB  
 nagned utiay nenep haletes nakukalid namanat gnirek tareb nagnabmineP
.namanat tubacnem   nevoid naidumek ,polpma malad ek nakkusamid namanaT
07 uhus nagned  o .natsnok gnirek tareb iapmas irah 2 amales C   nevoid haleteS
.latigid nagnabmit nakanuggnem nagned gnabmitid namanat  
 
.6.3  ataD sisilanA  
gnisam irad natamagnep lisah ataD -  araces haloid naukalrep gnisam
.LAR magaR kidiS nakanuggnem nagned kitsitats   turunem lairotkaF LAR ledoM
)6002( ayajatremuS nad kijttaM  :halada  
kjiε + ji)βα( + jβ + iα + µ = kjiY  
: anamiD  
ek farat adap H rotkaf adap natamagnep lisaH =kjiY -            farat adap P rotkaf nad i
ek - ek nagnalu nad j -k 
µ mumu hagnet ialiN =  
ek farat adap H rotkaf huragneP =iα -i 
k farat adap P rotkaf huragneP =jβ e-j 
ek farat adap H rotkaF iskaretni natamagneP = )βα( - ek farat adap P rotkaf nad i -j 
ek farat adap H rotkaf irad talag huragneP= kjiΕ - ek farat adap P rotkaf ,i -  nad j
ek nagnalu -k 
gnisam irad natamagnep lisah ataD -  araces haloid naukalrep gnisam
 kitsitats itrepes ,LAR magaR kidiS sisilanA nakanuggnem nagned  .2.3 lebaT adap  
ijU  natujnal  nakukalid  ijU nagned  .)DJU( nacnuD karaJ  
magaR kidiS .2.3 lebaT  
 rebmuS
 namagareK
)KS(  
 tajareD
)BD( sabeB  
 halmuJ
 tardauK
)KJ(  
 tardauK
 hagneT
)TK(  
F- gnutiH  
F- lebaT  
50,0  10,0  
A a-1 AKJ  ATK  GTK/ATK  - - 
B b-1 BKJ  BTK  GTK/BTK  - - 
B x A  (a- ()1 b- )1  )BA( KJ  )BA( TK  GTK/)BA(TK  - - 
talaG  ( ba r() - )1  GKJ  GTK  - - - 
latoT   R ba -1 TKJ  - - - - 
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:nagnareteK  
)KF( iskeroK rotkaF     =
 
𝑌…2
𝑟𝑚𝑝
 
)TKJ( latoT tardauK halmuJ    = ∑ 𝑘𝑗𝑖𝑌 2 � 𝐾𝐹  
)AKJ( A rotkaF tardauK halmuJ   = ∑
𝑖𝑌 …2
𝑟𝑝
� 𝐾𝐹  
)BKJ( B rotkaF tardauK halmuJ   = ∑
𝑗𝑌 …2
𝑟𝑚
� 𝐾𝐹  
= })BA( KJ{ B nad A rotkaF iskaretnI tardauK halmuJ ∑
𝑗𝑖𝑌 2
𝑟𝑚𝑝
� 𝐾𝐹 � 𝐴𝐾𝐽 � 𝐵𝐾𝐽  
)GKJ( talaG tardauK halmuJ    TKJ= –  BAKJ –  BKJ – AKJ  
adeb aynlisah akiJ  ( TRMD ijU nagned naktujnalid akam atayn  elpitluM nacnuD
tseT egnaR .%5  farat )  
: tukireb iagabes halada nacnuD karaJ ijU ledoM  
 x )talaG BD ,ρ( αR = α DJU � 𝐺𝑇𝐾 / 𝑛𝑎𝑔𝑛𝑎𝑙𝑈  
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.V  PUTUNEP  
 
.1.5  nalupmiseK  
 naklupmisid tapad nakukalid halet gnay naitilenep lisah nakrasadreB
awhab : 
.1   sisod nagned PST kupup nairebmeP 75  % naktakgninem tapad   gnajnap
amanat haub  n 4,31 iapacnem aggnih numitnem  sisod adap nakgnades ,%
ay 05 nad 52 utiay hadner hibel gn  aumes adap atayn adebreb kadit %
 .namanat retemarap  
.2   sisod nagned idap imarej sopmokoib nairebmeP 57  g namanat/   tapad
 naktakgninem iskudorp lisah   numitnem namanat  adap utiay  retemarap
 ,haub rep haub tobob rep haub tobob   retemaid nad haub gnajnap ,namanat
haub D .  namanat/g 57 sisod nagned idap imarej sopmokoib nairebmep na
arates  sisod nagned  PST kupup  001 .%  
.3  T p imarej sopmokoib nairebmep aratna iskaretni tapadret kadi  nagned ida
.PST kupup  
 
.2.5   naraS  
 kutnu naknarasiD  nakukalem malad orkim arah rusnu nakhabmanem
.numitnem namanat ayadidub  
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AKATSUP RATFAD  
 namanaT lisaH nad nahubmutreP .3102 .hailraM .A nad ,attaH .M ,kazarrudbA
( numitneM suvitas simucuC   nad manaT karaJ naadebreP tabikA ).L
 .manaT gnabuL reP hineB halmuJ lanruJ  atsirgA : )71( 2 ,  21 - .31  
 
 .T ,otnawrasidA 2002  . akiporT ialedeK ayadiduB .ayadawS rabeneP .   431 .atrakaJ
.lah  
 
.iniamrA nad A .daysaR ,.A ,nandA   namanaT lisaH nad nahubmutreP .5102
( taraD gnukgnaK  snatper aemopI D )rioP  imareJ sopmokohcirT irebi
.idaP  naitileneP naropaL  . .uaiR satisrevinU nainatreP satlukaF  urabnakeP  
 
 iskudorP nad nahubmutreP adap rofsoF kupuP huragneP .4102 .Y .S ,madA
neM namanaT ( numit suvitas simucuC   ).L  natamaceK ehotuD aseD
.ognaloB enoB netapubaK alibaK  ispirkS  igolonketorgA nasuruJ .
 satlukaF .olatnoroG .olatnoroG satisrevinU nainatreP  
 
.iniA  gnalA kartskE huragneP .8002 - ( gnalA acirdnilyc atarepmI  ,)
( natodnaB  mutaregA sediozynoc ( ikeT nad ) sudnutor surepyC  )
( ialedeK kartskE aparebeB nahabmacekreP padahret xam enicylG  
.)L  ispirkS  .  igolonkeT nad niaS satlukaF igoloiB nasuruJ
.gnalaM miharbI kilaM analuaM iregeN malsI satisrevinU  
 
,J .najfojS ,.aidaN ,inajnA   nad .F   imareJ sopmokohcirT nairebmeP .6102 .atipsuP
 namanaT lisaH nad nahubmutreP padahret rofsoF kupuP nad idaP
( ialedeK xam enicylG   .)llirreM ).L( J mo  atrepaF  . 1 : )1( 3 - .41  
 
3102 .araituM .D nad ,.P ,atnayiguS ,.idnawsI ,sanA  aborkiM nataafnameP .
afsoF turaleP  idaP adap kinagronA P kupuP sisoD ignarugneM kutnu t
.hawaS  norgA lanruJ  . 881 :)3( 14 - .591  
 
.8002 .E ,monA  R kefE  udise T nairebmeP ohcir  sopmok P imareJ  padahret ida
P nad nahubmutreP  iskudor  iwaS H ( uaji aecnuj acissarB  .).L  ugaS lanruJ  .
7 :)2( 7 - .21  
 
 sativitkefE .3102 .nubraM .P nad ,ihcuG .H ,.J .P ,ahtrA regin sulligrepsA    nad
muillicineP   nad tafsoF naaidesreteK naktakgnineM malad .ps
losidnA hanaT adap gnugaJ namanaT nahubmutreP .  enilnO lanruJ
golonketokeorgA 7332 :)4(1 .i -  .7956  
 
.R ,iratsA  msoR ,.P .E ,itaya  S.  ,  nad 102 .uyaB  isnamroD nahatameP huragneP .4
s  anucuM habmacekreB naupmameK padahret aimiK nad kisiF arace
(  ataetcrab anucuM .)C.D  igolonketokeorgA enilnO lanruJ  . 308 :)2(2 - .218  
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 .3002 .W .S ,ojomtA  nahaB nanareP t kinagrO  narubuseK padahre  nad hanaT
aynnaalolegneP ayapU .  63 .atrakaruS .sserP ytisrevinU teraM salebeS
.lah  
 
.uaiR isnivorP SPB kitsitatS .1102 .kitsitatS tasuP nadaB  .urabnakeP  
 
.atrakaJ .6102 aisenodnI kitsitatS .6102 .kitsitatS tasuP nadaB  
 
 nad S ,irhaB .E   kefE .1102 .alotaP  padahret gnadnaK kupuP sisoD nad sateiraV
( numitneM namanaT lisaH nad lisaH nenopmoK suvitas simucuC   .).L
 lanruJ mrafonnI . (1 1 :)  98 - 201 . 
 
.nainatreP nahaL ayaD rebmuS nagnabmegneP nad raseB ialaB  .8002  
ivitkudorP natujnalrebeK kutnU hanaT atoiB nataafnameP  nainatreP sat
masaM gnireK nahaL  nad raseB ialaB .nainatreP isavonI nagnabmegneP .
rebmuS nagnabmegneP   .nainatreP nahaL ayad .rogoB   751 .laH – .361  
 
tawodiW ,.P .M ,risaB  malad igetartS nakajibeK sisilanA .3002 .inailsuR nad i
O nainatreP igetartS gnukudneM .kinagr   igolonkeT nad sniaS lanruJ
nainatreP  . 7 : )4( 22 - .41  
 
.3002 .B ,onoyhaC  numiT .lah 55 .gnarameS .umlI akenA .  
 
 nad namriwidA ,.R ,nawamraD  .I .R  idaP imareJ sopmoK isakilpA .8102 .iniD
( ialedeK namanaT lisaH nad nahubmutreP padahret P kupuP nad  enicylG
 xam  .)llirreM .L atrepaF moJ 1 : )2(1 . - 11 . 
 
.iniansuY .S nad ,.R lazivE ,.S I awunaB ,.C anaiseD   kupuP huragneP .3102
 tibiB nahubmutreP padahret uhaT habmiL nad ipaS nirU riaC kinagrO
 oakaK  oacac amorboehT( L .).  akiporT ketorgA .J 311 : )1(1 . - 911  
 
 .8002 .akamrafoiB nad naruyaS namanaT ayadiduB tarotkeriD P O S   ayadiduB
numitneM  .akamrafoiB nad naruyaS namanaT ayadiduB tarotkeriD .
.lah 04 .atrakaJ .IR nainatreP nairetnemeK  
 
.tsuhriaF .T nad A ,nnamreboD  .0002   tneirtuN & sredrosiD tneirtuN eciR
eganaM tnem  .)IRRI( etutitsnI hcraeseR eciR lanoitanretnI .  .alinaM orteM
.lah 421 .senippilihP  
 
 .2002 .ortupesojdiwD igoloisiF ratnagneP  nahubmuT .atrakaJ .akatsuP aidemarG .  
.lah 051  
 
.idnefE ,A .milaS ,daysaR .A ,Y ,aniflE   ,J .imhaR .E nad  .1102   naanuggneP
 itayaH snegA  amredohcirT  nad rezilitrefoiB iagabeS uaiR lakoL
 nad tikayneP nakiladnegneM kutnu THP malad adisitsepoiB
idaP iskudorP naktakgnineM . naitileneP naropaL .  nad uaiR satisrevinU
.nainatreP gnabtiL  .urabnakeP  
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.imhaF   isakilpA .3102  adap ijagreG kubreS ubA nad idaP imareJ sopmokohcirT
.tiwaS apaleK lawA natibibmeP  ispirkS  .  satlukaF  satisrevinU nainatreP
.uaiR  .urabnakeP   
 
gniribmeS .M ,.V ,alamtaF   nad  rumaJ isnetoP nad isarolpskE .5102 .halimaJ
 gnubaniS gnunuG ispurE kapmaD anekreT losidnA adap tafsoF turaleP
 netapubaK nareT namaN natamaceK id ubA nalabeteK aparebeB nagned
 .oraK igolonketorgA lanruJ 4611 :)3(3 . - 8611 . 
 
.CD & CW reizarF   .1891 .ffohtseW oF ygoloiborciM do . cM  warG - .lliH   weN
ihleD .lah 045 .  
 
itawsaraS ,.B .C .R ,gnitniG R . ad ,  n .E  nesuH . .6002   kupuP  nad  kinagrO  kupuP
itayaH nad  naitileneP  raseB  ialaB  .  rebmuS  nagnabmegneP  D   aya
.rogoB .nainatreP nahaL  .lah 541  
 
,apkayN .Y .M ,.N ,mikaH  ,ahiD .A .M ,luaS .R .M ,ohorguN .G .S ,sibuL .M .A  
 .yeliaB .H .H nad ,gnoH naB oG  .6891 rasaD - .hanaT umlI rasad   nadaB
L satisrevinU tibreneP .lah 884 .aisenodnI .gnupma  
 
.K ,haifanaH  .5002 .A  rasaD - hanaT umlI rasaD .  .atrakaJ .adasreP odnifarG ajaR
 683 .lah  
 
 .9891 .S .S ,idajraH rasaD - arutlukitroH rasaD  namanaT ayadiduB nemetrapeD .
reP satlukaF .rogoB nainatreP tutitsnI nainat  .lah 501 .rogoB  
 
 numitneM namanaT iskudorP nad nahubmutreP nopseR .9102 .R .A ,otnatreH
( gnapeJ suvitas simucuC   nad apaleK tubaS ubA nairebmeP tabikA )rav
 .PST kupuP ispirkS  hayidammahuM satisrevinU nainatreP natlukaF .
.nadeM .aratU aretamuS  
 
S namanaT adap hauB nagnabmekreP sisilanA .0102 .Y ,tayadiH ( nairu anooT  
 sisnenis meoR .)  rutlukirgA lanruJ  . 31 : )1( 2 - .02  
 
 .B ,nawhcI .7002   lisaH nad nahubmutreP padahret sopmokohcirT sisoD huragneP
hareM ebaC namanaT . .ispirkS   .ibmaJ satisrevinU nainatreP satlukaF
ibmaJ . 
 
.ilA .M nad rawdI   padahret raluksubrA raluciseV azirokiM huragneP .0002
helo P kupuP naanuggneP naneisifeeK  ( gnugaJ namanaT  syam aeZ  .).L  .J
aisenodnI rutaN  ,  2  861 :)2( – .871  
 
.Y ,inairdnI  .3002 .H  taliK araceS sopmoK taubmeM  .atrakaJ .ayadawS rabeneP .
.lah 051  
 
,inatigsI  .S nad ,nuribaK .S ,.M  .zdariS .A  .5002   iretkaB isalukonI huragneP
 iagabreB adap muhgrohS nahubmutreP padahret tafsoF turaleP
.hanaT P nagnudnaK   lanruJ nagnukgniL nad hanaT umlI . )1( 5 84 : - .45  
64  
 
 .2002 .B .H ,nimuJ rasaD - imonorgA rasaD . .odnifarG ajaR .TP  atrakaJ  .
.lah 341  
 
 tabikA gnureT namanaT lisaH nad nahubmutreP .9002 .hailraM .A nad inimuJ
kinomraH hubmuT rutagneP taZ nad D lisadnaG nuaD kupuP nairebmeP . 
ketarolF lanruJ  . 37:4 - .08  
 
.M ,idianuJ   .3102 .M irebmeP  makeS ubA nad ipaS gnadnaK kupuP narupmaC na
 ,P naaidesreteK padahret ,uC  s iS nad ,nZ  lisaH atre  .hawaS idaP .ispirkS  
inatreP satlukaF  .gnadaP .saladnA satisrevinU na  
 
 .5002 .onosraM nad P , aggniL kupuP naanuggneP kujnuteP  ,ayadawS rabeneP .
h 051 .atrakaJ .la  
 
 .9791 .elooP .J .N dna .M .J ,hcnyL hcaorppA lautpecnoC A ygolocE laiborciM  .
.snoitacilbuP cifitneicS llewkcalB  drofxO . .lah 161 .nodnoL  
 
.3102 .B ,ulanaM  nenaP iapmaS loN irad numitneM manatreB seskuS .  CRA
.lah 08 .atrakaJ .aideM  
 
.A ,kijttaM   .6002 .ayajatremuS .M .I nad ,.A cnareP  nagned naabocreP nagna
 isakilpA 1 diliJ ,BATINIM nad SAS . BPI - .sserP  .rogoB  .lah 672  
 
.inahkilA .A .H dna ihciahC .R .M ,.S ,zravrheM   etahpsohP fo tceffE .8002
 no rezilitreF lacimehC surohpsohP dna smsinagroorciM gnizilibuloS
( yleraB fo stnenopmoC dleiY dna dleiY  eragluv muedroH naciremA .).L -
naisaruE . & .cirgA .J  norivnE .icS .  3 228 :)6( - .828  
 
.S  nad ,A atanidajdrahuS ,.J ,akliM  .iniT   numitneM lisaH nad nahubmutreP .7002
( simucuC  suvitas  ).L   isartnesnoK nad isneukerF adap suneV sateiraV
.adebreB gnay fitkefE aborkiM  .J  ygolonketorgA  . 22 :)2(1 - .82  
 
 natakgnineP .5102 .murgniN .M nad ,insahruN ,itasaraL .D .R .T ,.N ,anayluM
 isatnemreF iulaleM asokulG iskudorP nad esaluleS miznE saivitkA
 ignuF nagned idaP imareJ tartsbuS regin sulligrepsA   raniS rapapiD gnay
 .ammaG idaR nad potosI isakilpA haimlI lanruJ isa . 31 :11 - 52 . 
 
.H ,onodnabruM  .S   .0991 .L sopmoK .  TP .lah 56 .atrakaJ .ayadawS rabeneP  
,noitusaN  .R   ,anirbaS .T ,.M  nad  tafsoF turaleP rumaJ nataafnameP .4102 .izuaF
namanaT P napareS nad naaidesreteK naktakgnineM kutnu azirokiM nad  
 .nilaklA hanaT adap gnugaJ igolonketokeorgA enilnO lanruJ .  3001 : )3(2
– .0101  
.nazivoN   .5002 fitkefE gnay nakupumeP naanuggneP  .  .akatsuP aidemorgA
.lah 63 .atrakaJ  
 
74  
 
 ,.milaS .A .A ,.R ,gnajnayN  nad  kumejaM kupuP naanuggneP .3002 .itaimhaR .Y
52 KPN -7-  gnay namanaT adap utuM iskudorP natakgnineP padahret 7
 .IIX aratnasuN nanubekreP .TP .slosidnA hanaT id naklisahgneM
.gnidisorP  181 laH - .581  
 
nI .6002 .ipoG .C nad P ,nagurumnoP   dna srotalugeR htworG fo noitcudorP ortiV
 .airetcaB gnizilibuloS etahpsohP yb ytivitcA esatapsohP  lanruoJ nacirfA
ygolonhcetoiB fo . .843 :)4( 5  
 
 nad onowruP .H   .iduR .5002  .luggnU gnugaJ manatreB   .ayadawS rabeneP
.lah 76 .atrakaJ  
 
akilpA .6002 .F ,atipsuP  nahubmutreP padahret sopmokohcirT sisoD aparebeB is
( iwaS namanaT iskudorP nad aecnuj acissarB   .)L atrepaF moJ 9 :)2(1 . - .9  
 
 nuaD kupuP nad ,kumejaM laggnuT KPN kupuP huragneP .2102 .S ,artuP
 .gnaggnetaP utiS sateiraV ogoG idaP iskudorP natakgnineP padahret
lanruJ  portorgA  . 55 :)1(2 - .16  
 
( atsuboR ipoK tibiB nahubmutreP .4102 .K ,mihcaR arohpenac aeffoC   )erreiP
B nairebmeP nagned .sopmoK sineJ aparebe  ispirkS natreP satlukaF .  nai
.urabnakeP .uaiR satisrevinU  
 
 .2102 .alozanneiD .R nad ,.S .K ,utseR 91  D gnilaP ruyaS namanaT sinsiB  itanimi
rasaP .akatsuP aideM orgA .TP .  .nataleS atrakaJ  lah 891 . 
 
 .1102 .,onowuY .W .N nad A ,makramsoR T narubuseK umlI hana .suisinaK .  
.atrakaygoY  .lah 021  
 
 .4991 .R ,anamkuR .numitneM ayadiduB  K suisina .atrakaykoY .  11 lah - .45  
 
.nidusmayS   nakiladnegneM kutnu sopmokohcirT sisoD aparebeB ijU .2102
kacreB tikayneP  .tiwaS apaleK lawA natibibmeP adap nuaD  ispirkS . 
.uaiR satisrevinU nainatreP satlukaF  .urabnakeP  
 
.otnayrapuS  2102 .  kutnU numitneM taafnaM isnetrepiH . rd:ptth - .otnayrapus  
moc.topsgolb taafnam/11/2102/ - numitnem -  kutnu lmth.isnetrepih . iD   seska
.8102 rebmetpeS 51 laggnat  
 
nad .R inailsoR .N ,inramuS   F naalolegneP .0102 .tairuD .S .A  nad ,aimiK ,kisi
u hanaT igoloiB  iabaC lisaH nad nahaL narubuseK naktakgnineM kutn
 .hareM arutlukitroH lanruJ 031 : )2( 02 . - .731  
 
 .1002 .U ,anepmuS fisnetnI numitneM ayadiduB   gnapmuT araceS asluM nagned
 .riliG  .ayadawS rabeneP  .atrakaJ 1 laH - 64 . 
 
 .7002 .U ,anepmuS fisnetnI numitneM ayadiduB  .ayadawS rabeneP .  48 .atrakaJ
lah . 
84  
 
 .7002 .H .H ,onojranuS naruyaS sineJ 03 manatreB .ayadawS rabeneP .   .atrakaJ
lah 481 . 
 
itnayiguS  .R .T nad iwrapuS , ratuS  nagned nuoS habmiL  isatnemreF  .3102  .
regin sulligrepsA  D  naanreceK nad  gnireK  nahaB  naanreceK irad uajniti
ortiV nI araceS kinagrO nahaB nakanreteP  haimlI  lanruJ . .   3(1 )  : 188 -
.888  
noeK LOM isakilpA ijU .6102 .D ,otnasuS  araituM KPN kupuP nad saM g
:61:61( ( numitneM namanaT adap )61  suvitas simucuC  .)L. ispirkS . 
 .uaiR malsI satisrevinU naianatreP satlukaF igolonketorgA idutS margorP
urabnakeP . 
 
2002 .R ,otnatuS  .kinagrO nainatreP napareneP . .suisinaK  .atrakaygoY  .lah 361  
 
 .0102 .M .M ,ojdetuS  kupuP nakupumeP araC nad  .atpiC akeniR .  atrakaJ
lah 971 . 
 
 isartnesnoK huragneP .7102 .anairtuS .S nad ,ytawamsoR .T ,.M ,firayS
iB kupuP padahret aerU nad sulP kinagroo   lisaH nad nahubmutreP
( iruS numiT namanaT suvitas simucuC   ).L  akimaniD lanruJ
nainatreP  .  33 55 :)1( - 86 . 
 
 .suroT .2102  numitneM sinsibirgA  .akifarG akatsuP . .gnudnaB  .lah 25  
 isnetoP .2102 .R ,ytaW regin sulligrepsA   nad muillicineP   iagabes .pps
noibmisodnE  tafsoF turaleP  .ailaereS rakA adap  ispirkS  satlukaF .
 malA nauhategneP umlI nad akitametaM rogoB .rogoB nainatreP tutitsnI . 
 
itutsaidiW  ijnaP .T nad . .7002   asiS tiwaS apaleK gnosoK nadnaT nataafnameP
 adap kiangrO kupuP iagabes )JSKT( )aecavlov airavloV( gnareM rumaJ
.tiwaS apaleK natibibmeP  lanruJ  araneM  nanubekreP . 07 :)2( 57 - 97 . 
 
.P ,oyojiW   .2102 .M nakgnutnugneM hibeL gnay numitneM ayadiduB  .  TP
.aisenodnI orgA akatsuP  .atrakaJ  lah 96  
 
 etahpsohP htiw detaluconI stnalP fo noitomorP htworG .0002 .waletihW
 .vdA .ignuF gnizilibuloS .J  norgA 99 : 96 . - .151   
 
 .8002 .T ,onowuY nainatreP igolonketoiB  . ytisrevinU adaM hajdaG   .sserP
atrakaygoY  . .lah 021  
 ,nianrakluZ .3102   naruyaS ayadiduB orT  .sip  .araskA imuB  912 .atrakaJ
.lah  
94  
 
1naripmaL . ispirkseD  namanaT  numitneM  1F ycreM sateiraV  
nitaL amaN    : simucuC  suvitas  L 
sineJ  namanaT  misumeS :  
epiT  nahubmutreP  tabmareM :  
isadnemokeR   narataD :  hadneR - hagneneM  
rumU  agnubreB  iraH 12 :  haleteS  manaT  
rumU  nenaP   53 : - iraH 83  
isnetoP  lisaH   06 : - ah/not 07  
anraW  hauB   uajiH :  nahitupeK  
kutneB  hauB   gnajnaP :  nad  mc 42 x mc 22 narukureB  
gnajnaP  hauB   02 : - mc 32  
hauB retemaiD  6 : - mc 7  
hauB gnigaD   labeT :  
tareB  hauB   003 : - marg 053  
anraW  tiluK  hauB  uajiH :  
anraW  gnigaD  hauB  hituP :  
hauB asaR   rageS ,sinaM :  
nakaynabreP   ijiB :  
nanahateK  pukuC :  nahaT  padahreT  inimeG  nad, suriv  asonkarhtnA  
rebmuS    : hanaP paC ,aisenodnI deeS tseW tsaE .TP  5102 .hareM  
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.2 naripmaL  nagnutihreP  sisoD  kupuP  PST  
 
iuhatekiD  : 
sisoD  kutnu PST isadnemoker  namanat  g 000.051 = ah/gk 051 : numitnem ah/  
karaJ  manat   mc 004.2 = mc 06 x mc 04 : 2 
ah 1    mc 000.000.001 : 2 
halmuJ  isalupop   : mc 000.000.001 2   .14 = isalupop 666  
         mc 004.2 2 
 
sisoD  001 P kupup  %   = 000.051   001 x  gabilop/g 6,3 = %  
                                        .14 666  
 
psisoD  57 P kupu  %   = 000.051   57 x  ,2 = % gabilop/g 7  
                                         .14 666  
 
sisoD  05 P kupup  %   = 000.051   05 x  gabilop/g 8,1 = %  
                                         .14 666  
 
sisoD  52 P kupup  %   = 000.051   52 x  gabilop/g 9,0 = %  
                                         .14 666  
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.3 naripmaL  kateL ataT   namanaT  numitneM  lairotkaF LAR tutuneM  
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
3T..……1T  :nagnareteK  : PST kupuP  
           B ..……1 B3 :  sopmokoiB  
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naripmaL  .4  rulA  naanaskaleP  naitileneP  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
  
napaisreP  
nahaL  
 
napaisreP  
manaT aideM  
 
nairebmeP  
naukalreP  kupuP  
 
namananeP  
 
nairebmeP   kupuP
LCK nad aerU  
 
naarahilemeP  
 
natamagneP  
 
nanenameP  
 
ataD sislanA  
 
 gnabaC halmuJ
remirP  
agnubreB rumU  
 nenaP rumU  
 hasaB tareB
namanaT  
 hasaB tareB
namanaT  
hauB halmuJ  
 reP hauB tareB
hauB  
 reP hauB tareB
namanaT  
hauB gnajnaP  
hauB retemaiD  
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naripmaL  .5  lisaH  magaR kidiS  namanaT  ( numitneM simucuC  suvitas  ).L  
 
.1  halmuJ  remirP gnabaC  
rebmuS  
namagareK  
BD  KJ  
TK  tihF  
F- lebaT  
 
    %5  %1  
(PST T) 2 ,1 33  ,0 76  ,0 56 nt  ,3 41  ,4 69  
(sopmokoiB B) 2 ,0 52  ,0 31  ,0 21 nt  ,3 41  ,4 69  
TxB 4 ,0 29  ,0 32  ,0 22 nt  ,2 25  ,3 36  
talaG  36  ,56 00  ,1 30        
latoT  17  ,76 05  ,2 60        
)%( KK   = ,13 22  
nagnareteK  nt  kadiT =  atayN  
   
 
.2  halmuJ   gnabaC isamrofsnarT remirP  habmaT �
 
𝑋 � 0,5 
rebmuS  
namagareK  
BD  KJ  TK  tih F  
lebaT F  
%5  %1  
)T(PST  2 ,0 01  ,0 50  ,0 17 nt  ,3 41  ,4 69  
)B( sopmokoiB  2 ,0 20  ,0 10  ,0 31 nt  ,3 41  ,4 69  
BxT  4 ,0 80  ,0 20  ,0 82 nt  ,2 25  ,3 36  
talaG  36  ,4 54  ,0 70    
  latoT  17  ,4 56  ,0 51    
  )%( KK  ,31 = 87  
nagnareteK  nt  kadiT =  atayN  
   
 
.3  rumU  )iraH( agnubreB  
rebmuS  
namagareK  
BD  KJ  TK  tihF  
F- lebaT  
%5  %1  
( PST T) 2 ,7 35  ,3 67  ,0 19 nt  ,3 41  ,4 69  
( sopmokoiB B) 2 ,41 91  ,7 01  ,1 27 nt  ,3 41  ,4 69  
TxB 4 ,31 22  ,3 13  ,0 08 nt  ,2 25  ,3 36  
talaG  36  2 ,95 05  ,4 21  
   latoT  17  92 ,4 44  ,81 92  
   )%( KK  ,8 = 37  
nagnareteK  nt  kadiT =  atayN  
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.4  rumU  H( nenaP )ira  
rebmuS  
namagareK  
BD  KJ  TK  tihF  
F- lebaT  
%5  %1  
(PST T) 2 ,8 44  ,4 22  ,0 65 nt  ,3 41  ,4 69  
( sopmokoiB B) 2 ,2 96  ,1 53  ,0 81 nt  ,3 41  ,4 69  
TxB 4 ,82 93  ,7 01  ,0 49 nt  ,2 25  ,3 36  
talaG  36  ,574 57  ,7 55  
   latoT  17  ,515 72  ,02 22  
   )%( KK  ,5 = 47  
nagnareteK  nt  kadiT =  atayN  
   
 
.5  halmuJ  uB ha  
rebmuS  
namagareK  BD  KJ  TK  tihF  
F- lebaT  
%5  %1  
( PST T) 2 ,0 80  ,0 40  ,0 11 nt  ,3 41  ,4 69  
( sopmokoiB B) 2 ,1 00  ,0 05  ,1 13 nt  ,3 41  ,4 69  
TxB 4 ,1 76  ,0 24  ,1 90 nt  ,2 25  ,3 36  
talaG  36  ,42 31  ,0 83  
   latoT  17  ,62 88  ,1 43  
   )%( KK  ,81 = 62  
nagnareteK  nt  kadiT =  atayN  
   
 
.6  reP hauB toboB  B )g( hau  
rebmuS  
namagareK  
BD  KJ  TK  tih F  
F- lebaT  
5% 1% 
)T( PST  2 67,0501  83,525  25,2 nt  ,3 41  ,4 69  
)B( sopmokoiB  2 56,1114  28,5502    ,9 **48  ,3 41  ,4 69  
BxT  4 82,057  75,781  ,0 09 nt  ,2 25  ,3 36  
talaG  36  71,75131  48,802  
   latoT  17  88,96091  16,4072  
    KK )%(  ,71 = 35  
nagnareteK  nt  atayN kadiT =  
  **  atayN adebreB tgnaS =  
   
isaH l  sopmokoiB kupuP nairebmeP rotkaF )DJU( nacnuD karaJ ijU
 idaP imareJ  
 
)karaJ ialiN( P  2 3 
)36,p( 50,0 R  67,3  29,3  
10,0 DJU  33,8  77,8  
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 sopmokoiB kupuP  
idaP imareJ  
naataR  naturugneP  DJU  
 nailabmegneP
ataD  
1B  16,87  49,29  ,48 71  16,87 b 
2B  36,57  16,87  82,07  ,57 36 b 
3B  49,29  ,57 36  
 
49,29 a 
 
 
.7  toboB  )g( namanaT reP hauB  
rebmuS  
namagareK  
BD  KJ  TK  tih F  
F- lebaT  
5% %1  
( PST T) 2 5107 , 63  ,7053 86  ,0 96 nt  ,3 41  ,4 69  
( sopmokoiB B) 2 ,35338 96  ,67614 48    ,8 32 ** ,3 41  ,4 69  
TxB 4 ,59893 55  ,3799 88  ,1 79 nt  ,2 25  ,3 36  
talaG  36  ,310913 73  ,3605 07  
   latoT  17  ,772944 89  ,22206 1 
   )%( KK   = ,52 26  
nagnareteK  nt  kadiT =  atayN  
  **  = tgnaS  adebreB  atayN  
   
 
isaH  l  ijU karaJ   rotkaF )DJU( nacnuD  sopmokoiB kupuP nairebmeP
 idaP imareJ  
 
)karaJ ialiN( P  2 3 
0,0 R 1 )36,p(  67,3  29,3  
10,0 DJU  ,14 50  ,34 91  
 
 
 sopmokoiB kupuP  
idaP imareJ  
naataR  naturugneP  DJU  
 nailabmegneP
ataD  
1B  ,162 40  ,523 72  ,282 80  ,162 40 b 
2B  ,742 00  ,162 40  912 , 99  ,742 00 b 
3B  ,523 71  ,742 00  
 
,523 71 a 
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.8  gnajnaP  )mc( hauB  
 
rebmuS  
BD  KJ  TK  tihF  
F- lebaT  
namagareK  %5  %1  
(PST T) 2 ,51 25  ,7 67  ,5 32 **  ,3 41  ,4 69  
( sopmokoiB B) 2 2 ,1 73  1 ,0 86  ,7 02 **  ,3 41  ,4 69  
TxB 4 ,01 94  ,2 26   ,1 77 nt  ,2 25  ,3 36  
talaG  36  ,39 84  ,1 84        
latoT  17  1 ,04 78  ,22 45        
)%( KK  ,7 = 73  
nagnareteK  nt  kadiT =  atayN  
  **  = tagnaS  adebreB  atayN  
 
 
.a  PST kupuP nairebmeP rotkaF )DJU( nacnuD karaJ ijU lisaH  
  
)karaJ ialiN( P  2 3 
0,0 R 1 )36,p(  67,3  29,3  
10,0 DJU  ,0 07  7,0 3 
 
 
 kupuP PST  naataR  naturugneP  DJU  
 nailabmegneP
ataD  
T1 ,61 53  ,71 41  ,61 14  ,61 53 b 
T2 ,61 40  ,61 53  ,51 56  ,61 40 b 
T3 ,71 41  ,61 40  
 
,71 41 a 
 
.b  ijU lisaH  )DJU( nacnuD karaJ   sopmokoiB kupuP nairebmeP rotkaF
idaP imareJ  
 
)karaJ ialiN( P  2 3 
)36,p( 10,0 R  67,3  29,3  
10,0 DJU  ,0 07  7,0 3 
 
 
 kupuP  sopmokoiB  
idaP imareJ  
naataR  naturugneP  DJU  
 nailabmegneP
ataD  
1B  51.61  2,71 8 ,61 55  51,61 b 
2B  ,61 01  1,61 5 ,51 54  ,61 01 b 
3B  2,71 8 ,61 01  
 
2,71 8a 
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.9  )mc( hauB retemaiD  
rebmuS  
namagareK  BD  KJ  TK  tihF  
F- lebaT  
%5  %1  
T(PST ) 2 ,0 17 ,0 08 ,1 55 nt  ,3 41  ,4 69  
B( sopmokiB ) 2 ,0 44 ,0 22 ,4 00 * ,3 41  ,4 69  
TxB 4 ,0 33  ,0 80  ,1 53 nt  ,2 25  ,3 36  
talaG  36  ,3 49 ,0 50  
   latoT  17  ,4 44 ,0 34  
   )%( KK  ,6 = 85  
nagnareteK  nt  kadiT =  atayN  
  * adebreB =  atayN  
   
 sopmokoiB kupuP nairebmeP rotkaF )DJU( nacnuD karaJ ijU lisaH
idaP imareJ  
  
)karaJ ialiN( P  2 3 
)36,p( 50,0 R  28,2  79,2  
50,0 DJU  ,0 31  ,0 41  
 
 
 kupuP  sopmokoiB
idaP imareJ  
naataR  naturugneP  DJU  
 nailabmegneP
ataD  
1B  45,3  86,3  45,3  45,3 b 
2B  94,3  45,3  14,3  94,3 b 
3B  86,3  94,3  
 
86,3 a 
 
 
.01  tareB  hasaB  )g( namanaT  
rebmuS  
namagareK  
BD  KJ  TK  
 
tihF  
 
F- lebaT  
  
%5  %1  
T(PST ) 2 ,961 91  ,48 06  ,0 11 nt  ,3 41  ,4 69  
B( sopmokoiB ) 2 ,7001 30  ,305 15  ,0 66 nt  ,3 41  ,4 69  
TxB 4 ,1574 27  ,7811 39  ,1 65 nt  ,2 25  ,3 36  
talaG  36  ,18874 83  ,067 20        
latoT  17  ,90835 23  ,6352 60        
)%( KK  ,94 = 88  
nagnareteK  nt  kadiT =  atayN  
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.11  tareB  hasaB  namanaT  isamrofsnarT  habmaT �
 
𝑋 � 0,5 
rebmuS  
namagareK  
BD  KJ  TK  
 
tihF  
 
F- lebaT  
  
%5  %1  
T(PST ) 2 ,0 46  ,0 23  ,0 90 nt  ,3 41  ,4 69  
B( sopmokoiB ) 2 ,4 10  ,2 10  ,0 45 nt  ,3 41  ,4 69  
TxB 4 ,12 95  ,5 04  ,1 44 nt  ,2 25  ,3 36  
talaG  36  ,532 79  ,3 57        
latoT  17  ,882 64  ,41 67        
)%( KK   = ,52 73  
nagnareteK  nt  kadiT =  atayN  
   
 
.21  tareB  gnireK  )g( namanaT  
rebmuS  
namagareK  
BD  KJ  
 
TK  
 
 
tihF  
 
F- lebaT  
 
%5  %1  
T(PST ) 2 ,61 44  ,8 22  ,1 13 nt  ,3 41  ,4 69  
B( sopmokoiB ) 2 ,5 98  ,2 49  ,0 74 nt  ,3 41  ,4 69  
TxB 4 ,43 48  ,8 17  ,1 93 nt  ,2 25  ,3 36  
talaG  36  ,593 40  ,6 72        
latoT  17  ,254 12  ,62 41        
)%( KK  ,83 = 17  
nagnareteK  nt  kadiT =  atayN  
 
 
.31  tareB  gnireK  namanaT  isamrofsnarT  habmaT �𝑋 � 0,5 
rebmuS  
namagareK  
BD  KJ  
 
TK  
 
 
tihF  
 
F- lebaT  
 
%5  %1  
T(PST ) 2 ,0 56  ,0 23  ,1 35 nt  ,3 41  ,4 69  
B( sopmokoiB ) 2 ,0 42  ,0 21  ,0 75 nt  ,3 41  ,4 69  
TxB 4 ,1 71  ,0 92  ,1 93 nt  ,2 25  ,3 36  
talaG  36  ,31 92  ,0 12        
latoT  17  ,71 14  ,1 02        
)%( KK   = ,71 76  
nagnareteK  nt  kadiT =  atayN  
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.6  naripmaL  isatnemukoD  naitileneP  
 
        
akilpagneP nais  kupuP                                natapmeneP  gabilop  
 
 
         
             nanusuyneP  gabiloP                     nisakilpagneP  nad aerU kupup  lCK  
 
 
 
         
nahubmutreP  namanaT  numitneM  
 
 
06  
 
         
               agnuB  namanaT  numitneM   lakaB  hauB  namanaT  numitneM  
 
 
 
         
                 hauB  namanaT  numitneM       namanaT amaH  numitneM  
 
 
 
         
namanaT amaH  numitneM  
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nanenameP  hauB            nagnabmineP  toboB  hauB  
 
 
 
hauB retemaiD narukugneP  
